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The purpose of this study was to investigate the relationship be
tween language and cognition— the difference between cognition prior
to acquisition of verbal language and cognition following acquisition
of verbal language by comparing the performances of three- and fouryear-olds with a minimum of verbal symbols (hearing-impaired) and
three- and four-year-olds with many more verbal symbols (hearing) on
nonsymbolic, nonverbal tasks.
Seven hearing-impaired children in Montana were located who were
prelinguistically hearing-impaired, exhibited only a hearing handicap,
lived at home with no severely hearing-impaired parent or sibling,
received very limited amplification experience or formal training in
any sensory symbol system, and responded to puretone air thresholds
poorer than 70 dB (ISO, 1964) at 500, 1000, and 4000 Hz.
Each hearingimpaired subject was carefully matched with a' hearing subject for age,
sex, family social-economic status, had a minimum.of formal symbol
system training, and responded to puretone air thresholds better than
20 dB at the above frequencies.
Results of the Peabody Picture Vocabu
lary T e s t , audiometric screening, previous casefile testing, an inter
view and questionnaire with each su bj e c t s 1 mother and an index of
family status characteristics were used to assure close matching.
Cognition was assessed using nonsymbolic, nonverbal tasks, the first
eight subtests of the Hiskey-Nebraska Test of Learning Aptitude
(H-NT LA ) .
Instructions for the tasks were pantomimed for both the
hearing (linguistic) and hearing-impaired (prelinguistic) groups.
No significant differences between the linguistic (hearing) and pre1 inguistic (hearing-impaired) groups of three- and four-year-olds on
cognitive ability were found when the means were compared using the
total score and subgrouped into three Sameness Classifications:
Copy
ing, Siaiple Matching, and Class Matching.
According to H-NTLA norma
tive data, when the hearing do not have the advantage of verbal direc
tions, the two groups compared favorably.
Results suggested considerable commonality in cognitive functioning
between the groups at the ages of three and four, although other re
search has demonstrated that age may later become a significant vari
able in comparison of the two groups on specific tasks.
Tremendous
thrusts are being made for increased understanding of the hearingimpaired and the normally-hearing through which may come a better
understanding of the relationship of language and cognition and the
importance of language to the hearing-impaired.
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CHAPTER I

INTRODUCTION

The relationship between language and cognition has long
been intriguing.

Such men as James

(1890), Binet and Simon

(1905), and more recently Mower (1960), Bruner (1964) and
Chomsky

(1968) have suggested the possibility that thought

was possible aside from language.

However,

these are excep

tions to the majority of past and contemporary opinions
(Mussen, 1963; Church, 1961).

More frequently, language

has been considered the ’’critical means enabling human intel
ligence to be what it is" (Furth, 1966).

Wundt had specu

lated in the nineteenth century that oral language correlated
directly W i t h thought.
behaviorism,

More recently with the prominence of

interest in verbal learning and oral language

resulted in frequent conclusions that cognition correlated
directly with silent internalized speech.

Based on theory,

rather than on experience or experiment, cognition and lan
guage have been assumed by most to differ negligibly.
And yet, it appears to some that thought might be p o s 
sible aside from language; however, research directed at the
dissociation of cognition and language has been complicated
by the individual's early acquisition of language.

1

It has
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proved difficult to recapture, isolate and evaluate presymbolic cognition.

Study of the dissociation of language

and cognition would inevitably employ subjects limited in
their use of symbols.

It is probable that the symbolic

structuring of the hearing-impaired child significantly
differs from that of a hearing child.

Hearing-impaired

children seem to provide a population extremely useful for
assessing cognition prior to any possible transition to
accommodate oral-symbol language.
It has been suggested that language may shape thought
and that such alterations are irreversible.
Kenney (1966) pointed out:
transformation that

"There

(corresponds)

Bruner and

(must) first be a symbolic
to the rules of language.

Without that step, all the words in the world are of little
use.

. . ."

Brown and Lenneberg (1961) seem to agree since

they stated, "Language is not a cloak following the contours
of thought.
are poured."

Languages are molds into which infants' minds
If the assumed adaptation of the cognitive p r o 

cesses does in fact occur with the acquisition of symbols,
these processes are altered from their original non-symbol
state.

After alterations to fit the categories and organiza

tions of a symbol language have been made by the individual,
non-symbolic cognition would seem inaccessible.
The relationship between language and thought has cer
tainly been an unsettled question and various perspectives
of cognition have presented conflicting viev^s.

Yet this
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question remains:

By what means do growing human beings

perceive their experience,

and how do they organize their

perceptions for future use, with or without symbols?

A com

parison of the cognitive ability of hearing-impaired persons
with that of normally-hearing persons according to their
performance on non-symbolic tasks may be useful in helping
to- create more efficient and effective methods to use lan
guage as an implement of thought.

Such information may find

general overall application to theories of learning,

lan

guage development, language competence, influences of environ
ment and culture on cognition, and all instances when the
question is asked:

How does this child (normal or impaired)

bring classificatory order into his world?

Review of the Literature

It has always been common to cite deficient verbal p e r 
formance of the hearing-impaired (Heider and Heider,

1940;

Myklebust, 1960; Simmons, 1962) as evidence of their sup
posed cognitive deficiency.

There have also been efforts

to delineate the various nonverbal cognitive abilities of
the hearing-impaired--nonverbal being abilities requiring
the minimal use of verbal behavior in instruction, per for
mance or criterion of success

(Furth, 1964).

The following

review indicates that studies revealing the nonverbal abili
ties of hearing-impaired as well as hearing subjects present
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both confusing and conflicting results.

It is followed by-

several examples of the shortcomings of this research which
make inference from the results difficult.
On tasks of memory the deaf or hearing-impaired* often
have performed as well or better than the hearing group on
such things as immediate memory for design, object location
(Blair, 1957), variations of delay, interference and exposure
to memory for spatial location (Doehring, 1960b), visual
nonsense figures
associate items

(Olsson, 1963), and on rote tasks to pair
(Furth, 1961b).

The hearing-impaired gen

erally did not do as well as the hearing group on span tests
(Blair, 1957), and on memory for visual digits

(Olsson, 1963).

There are exceptions to these findingsj for example, Withrow
(1962) found no differences between hearing and hearingimpaired on immediate recall of visual stimuli presented
simultaneously, but the hearing group did significantly better
on immediate recall for visual stimuli presented sequentially
in time.

W i thro w’s explanation for this exception to the

hearing-impaired g r o u p ’s more typical equal or better perfor
mance on visual sequencing was due to the hearing group’s
vast experience coding and processing sequential stimuli,

i.e.,

oral-aural language.

*For the present study this author will not distinguish
between deaf and hearing-impaired because of lack of con
sistency and definition in the literature.
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On tasks of visual perception hearing-impaired and hear
ing groups presented no differences on reproduction of line
patterns but the hearing-impaired group reported background,
rather than foreground responses, on the figure ground tasks
(Myklebust and Brutten,

1953).

There is marked disagreement

as to whether hearing-impaired subjects are superior or in
ferior to hearing subjects on marble board reproduction.
Research regarding visual perceptual abilities indicates con
flict as to differences or no differences between hearing and
hearing-impaired groups.
Classification tasks using stimulus material familiar
from everyday life revealed numerous comparisons of the p e r 
formance of hearing and hearing-impaired groups.

No differ

ences between hearing and hearing-impaired groups appeared
when sorting for color (Heider and Heider, 1940) or objects
(Kates, et al., 1961, 1962).

No differences on performance

of classification tasks with familiar stimulus material were
reported on a paired associate procedure

(Rosenstein, 1960),

on selection of pictures presenting a common attribute

(for

sixteen-year-olds, but a two* year delay for eight-year-olds)
(Furth and Milgram,

1965), on selection of pictures illus

trating a part-whole concept
dexterity.

2

2

(Furth, 1963b), and in manual

The hearing-impaired group was reported two

H. G. Furth, "Research With the Deaf" in Language
Acquisition, ed. by S. Quigley (Washington, D.C.: Volta
Revie w, Reprint No. 852, 1966), p. 34.

6

years inferior on its grouping of familiar objects and verbalizing the reason for its choice,

3

but Furth also reported that

Michele Borelli Vincent's hearing-impaired subjects were merely
six months behind hearing subjects in ranking objects by size
4
and correspondence between objects.
Furth (1966, p. 116)
reported a study by Oleron and Herren that hearing-impaired
subjects were up to six years behind in using pictures repre
senting such things as "heavier," "more," and "less" to p e r 
form weight and volume problems.

On a standardized test of

practical intelligence Furth^ stated that Chuillat and Oleron
reported striking inferiority of hearing-impaired children
aged five to twelve years, even with help from the examiner.
The same tasks were easily performed by six- and seven-yearold hearing children.
Tasks requiring discovery of a relevant principle

(that

is, concept) as the criterion of success revealed no differ
ences between hearing-impaired and hearing subjects on alterna
tion tasks of spatial order

(Oleron, 1957), on tasks discover

ing the principles of sameness

(Furth, 1961b),

and difference

(Templin, 1950; Furth, 1966).

Hearing-impaired and hearing

groups were found to proceed by similar strategies in solving
problems with illustrated concepts

^Ibid., p . 32.
4Ibid.
^Ibi d., p . 33.

(Kates, et al., 1962).
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The hearing-impaired group was reported inferior on an analogy
task

(Templin,

1950), two years behind on a temporal task

(Oleron, 1957), and behind at all age levels on the concept
of opposition (Furth, 1961b).

Hoefler (1927), McAndrew (1948)

and Oleron (Furth, 1966) all reported inferior performance of
the hearing-impaired group when shifting principles of classi
fication.
Oleron

However, Rosenstein (1960) found no differences.

(1957) reported no differences on shifting tasks until

speed was involved and then results were inconclusive.

No

difference appeared between hearing and hearing-impaired groups
on reverse shifting tasks

(Russell, 19 64\ Youniss,

1964) or

reverse association tasks

(Furth and Youniss, 1964) or shift

tasks involving sorting familiar elements into various com
binations

(Furth, 1964).

There was no difference reported

between hearing-impaired and hearing on a transfer shift
problem which did not benefit from verbal mediation, but the
hearing-impaired were inferior on transfer tasks requiring
verbal mediation

(Furth, 1963a).

The above confusing and co n

flicting results on tasks of memory, visual perception, clas
sification,

and discovery of relevant principles provide little

understanding of nonverbal abilities of hearing compared to
hearing-impaired subjects.

This limitation may reflect basic

deficiencies of the studies involved.
Various criticisms of the available literature illustrate
the dangers of drawing conclusions from such studies.

Some

studies must be held suspect because there is doubt as to
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whether the tasks were actually or sufficiently nonverbal in
instruction, as stimuli or response, of as, the criterion of
success.

Templin (1950) using the Brody Nonverbal Abstract

Reasoning Test with hearing and hearing-impaired subjects
aged ten to twenty years, found no difference on classifica
tion tasks but found inferior performance by the hearingimpaired on the analogy tasks.

It has been suggested, ho w

ever, that the severely hard-of-hearing subjects may not have
understood the directions.

The common suspicion that the

hearing-impaired group may have difficulty understanding
directions or difficulty performing the task may be further
illustrated by a study by Olsson (1963) demonstrating visual
memory span.

Although the hearing (ages twelve to sixteen

and adults) differed minimally on memory span for forms,
they were consistently poorer on memory span for digits.
Furth commented:

"Because of the difficulty in communicat

ing with the deaf, no hard and fast standardization of in
structions was attempted.

Both written and spoken direc

tions as well as demonstrations were used"

(Furth, 1966,

p. 100).
The implications of other studies must also be weighed
carefully because the authors appear to have over-simplified,
over-generalized or reasoned after the fact.

Templin

(1950)

interpreting her results, commented that both the results for
the hearing and hearing-impaired groups indicated equal reason
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ing ability as long as the general type of reasoning measured
iA/as one with which the subjects were familiar.

Such a state

ment would seem to over-simplify the enormous endeavor of
identifying types of reasoning, as well as to over-generalize
the application of the performance of one population of
hearing-impaired teenagers to the total population of the
hearing-impaired.

Oleron (1957) seemed to argue meaning and

significance after the fact.

He reported the deaf four-.to

seven-year-old subjects were behind the hearing group on a
temporal task with a double and triple alternation problem.
On a spatial order task no difference was noted.

From these

results Oleron argued that temporal alternation tasks probably
require symbols to a greater degree than spatial order tasks.
Yet in the research design there was no indication that sym
bols would be required to a greater or lesser degree in one
or the other kind of task.
In addition to the problems of studying truly nonverbal
abilities using nonverbal instructions, over-simplification
and over-generalization, the enrollment in state schools for
the deaf (which are often chosen for inclusion in studies
of the hearing-impaired)

is typically not as selective as

the public school for normally-hearing students.

That is,

the very nature of the condition of severe hearing impair
ment makes it difficult to eliminate variables, such as
lower socio-economic status, physical disabilities, psyc ho
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logical problems and/or brain damage.

All descriptions and

extremes of hearing loss, onsets of loss, etiologies, reli
ance on simplification,

and experience with various philoso

phies and techniques may well be represented within any
given school for the deaf.

Recently, such schools also have

included greater numbers of multiple-handicapped students
as well.

In addition, just as there are students within any

normally-hearing population with subtle learning difficulties,
it must be considered possible that any hearing-impaired po p u 
lation would also have students who demonstrated learning
difficulties.

Assessment to what degree an individual’s or

a gr o u p ’s performance is due to hearing loss or to other
problems would be almost impossible.
In addition to the verbal/nonverbal nature of the tasks,
the pureness of populations, the tendency of some researchers
to over-simplify or over-generalize,

is the varying degree of

verbal or linguistic experience of the subjects.

Investiga

tors have named the lack of linguistic experience often as at
least partial cause for the inferior performance of the
hearing-impaired.

For example, in Fur th ’s study

(1961b) he

found the hearing-impaired inferior on a task requiring the
principle of opposition.

He discussed this result by assum

ing that verbal language by its constant use of opposites
gives hearing children an advantage by commonly pairing
opposites by association, although the hearing child is
ignorant of the actual concept.

Due to his linguistic
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experience, however, he is more likely to deal appropriately
with the principle of opposition in a task than is a hearingimpaired child.

Furth stated, "The deaf person is a

language-deficient person both in his present functioning
and in his past experience" (Furth,

1966, p. 24).

Additional problems encountered in interpreting the s i g 
nificance of research are the ambiguous terminology used and
the lack of reported specificity regarding the st u d y ’s pr o c e 
dure.

All too often, a report, such as Stafford’s (1962)

may be mentioned, but is prefaced by a statement, such as,
"This study is not reported in sufficient detail."
words used also create confusion.

Specific

The term verbal may mean

symbolic in one study and refers to oral language in another.
Language may be used as any symbolic, overt communicative
behavior or it may include
havior.

nonsymbolic covert or overt b e 

Inner language may mean all thinking activity or

strictly silent verbal language.
Although patterns to the performance of hearing-impaired
groups and hearing groups do begin to emerge, general con^
elusiveness is dangerous until the performances of the hea r
ing and hearing-impaired groups are considered according to
age.

Age seems particularly relevant to the linguistic ex 

perience.

For example, on a paired associates task with four

colors and tivo motor stimuli, no differences appeared between
hearing-impaired and hearing children aged seven to ten, yet
the eleven- and twelve-year-old hearing children were superior
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to their hearing-impaired peers

(Furth, 1961).

A similar

exception according to age was reported by Furth and Milgram
(1965).

On a task requiring subjects to select pictures

presenting a common attribute, there were no differences
reported between the hearing-impaired and the hearing
sixteen-year-olds, but the hearing-impaired eight-year-olds
performed like hearing six-year-olds.

Thus to investigate

cognition with language skills controlled,

the hearing-

impaired seem to be a useful population-- if care is taken to
design truly nonverbal instructions and tasks, to select a
relatively pure population, and to minimize the subjects'

lin

guistic experience by limiting age.

Statement of the Problem
The intent of this study was to investigate difference,
if it exists, between three- and four-year-old prelinguistic
(hearing-impaired)

and linguistic

(hearing) subjects.

If a

meaningful difference exists, it should be significant even
with a small population of subjects when each pair of sub
jects is very carefully matched in terms of similar socialeconomic status, age, same sex, and a minimum of formal train
ing and experience.

(See appendices A and B.)

Additionally,

directions were carefully controlled by giving them in pan t o 
mime and responses were totally nonverbal.

Results of this

study include data regarding individual performance on indi
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vidual tasks and might provide fertile information for future
studies

(see table 1 and table 2).

The present study was

designed to investigate the difference between cognition
prior to acquisition of verbal language and cognition follow
ing acquisition of verbal language by determining whether there
is a difference between the performance of hearing and hearingimpaired preschoolers on eight nonsymbolic tasks.

Definition of Terms
AFor the purpose of this paper,

these terms will be used

as defined below:
Cognition.

Cognition is that cortical activity involving

recording and recall of sensations and the integration,
categorization and organization of experience.
experience, an

With increased

individual acquires many concepts or units of

thinking activity and may also have acquired symbols for many
of them--but it is not necessary for all concepts to have sy m
bols .
Symbolic Task.

A symbolic task is a problem requiring atten

tion and solution, about which intra-personal communication
takes place using a conventional system.

The process of arriv

ing at the solution draws upon formation and/or retrieval of
symbols referring to objective information.
Nonsymbolic Task.
gers a response.

A nonsymbolic task is a problem which trig
The solution of the task is inferred c o n 
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ceptually.

No symbol is needed.

A hypothetical mediating

response doesn't imply the presence of a symbol.

CHAPTER II

PROCEDURE

The literature has indicated numerous investigations which
report that language facilitates symbolic tasks
1960).

(Myklebust,

The purpose of this study was to determine whether

the performances of hearing preschoolers and hearing-impaired
preschoolers would differ significantly on nonsymbolic tasks,
in other words, whether a more complex symbol system would
enhance nonsymbolic tasks.

It was designed to compare the

performances of preschool youngsters with two conditions of
hearing acuity and two levels of symbol complexity on n o n 
symbolic cognitive tasks.
Subj ects

Approximately one hundred files of preschool-aged and
elementary-school-aged children In Montana, identified as
hearing-impaired children by the School for the Deaf and
Blind in Great Falls, the University of Montana Hearing
Clinic in Missoula, and the State Department of Health and
Environmental Sciences in Helena were screened to provide
subjects for the present study.

Investigation and selection

of these children involved permission forms

(graciously

printed and distributed to many possible candidates by
15
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Mr„ Merle DeVoe, audiologist for the State Department of
Health and Environmental Sciences, extensive researching
of case files, approximately nine months of contacts,
arrangements, and appointments with children and parents,
many miles of travel across the state of Montana for inter
views and test administration, and finally the utmost effort
to establish fine rapport with subjects and families.
The hearing-impaired subjects selected were described
as follows:
a. No child was younger than two years, eleven
months nor older than four years, nine months.
b. Each child was pre-lingually hearing-impaired
(before sixteen months of age).
c. Each child exhibited only one known primary
handicap, that of hearing impairment.
d. Each child lived at home.
e. No child had a severely hearing-impaired
parent or sibling.
f. No child received more than limited training
in any sensory symbol system.
(See appendix
A.)
g. No child received more than limited amounts
of amplification as reported by his mother.
(See appendix A.)
h. No child had response thresholds to puretone
air stimuli, using headphones, of better than
70 decibels (ISO, 1964 Standard) at the fre
quencies 500, 1000, and 4000 Hertz.
Each hearing-impaired subject was carefully matched with a
hearing subject whose puretone air response threshold was
better than 20dB (ISO 1964 Standard)

at 500, 1000, and 4000

Hertz and who was one of several suggested by the mother of
the hearing-impaired child.

Each hearing-impaired and hearing
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subject was matched for age within six-and-one-half months of
one another, was the same sex, had a similar family socio
economic status

(plus or minus fifteen points), and had no

severely hearing-impaired parent or sibling nor formal sensory
training.
This selection procedure resulted in seven pairs--four
male pairs and three female pairs.

The average age of the

hearing group was 3.87 years, while that of the hearingimpaired group was 3.10 years.

(See appendices A, B, C for

matching details.)
Testing Procedure

The test battery administered to each subject for cogni
tive ability consisted of the first eight subtests of the
Hiskey-Nebraska Test of Learning Aptitude
(see appendix E) with instructions

(Hiskey,

1966)

(set forth in the test

manual) pantomimed by the same examiner for all hearing and
hearing-impaired subjects.

In addition results from the

Peabody Picture Vocabulary T e s t , Form A (PPVT) (Dunn,
a written questionnaire prepared for this study
dix F) completed by each subject's mother,

1959);

(see appen

and additional

questions of the mother asked by the ex am iner ; and apuretone
air screening test

(Headphones), using a portable Maico audi

ometer, Model MA-12B, Serial Number 5444, were obtained for
each subject.
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Results of a brief puretone air screening test, informa
tion gathered from the questionnaire

(see appendix F) and

the audiological histories on file at the School for the
Deaf and Blind, the University Hearing Clinic, and the De 
partment of Health and Environmental Sciences indicated the
severe and profound hearing losses of the subjects were
bilateral and occurred at or before sixteen months of age.
One or both parents were present during the testing of ten
of the total fourteen subjects

(five of the hearing subjects

and five of the hearing-impaired subjects

[see appendix Bj).

The actual testing was done in each subject's home, with the
exception of one hearing-impaired subject
at the School for the Deaf and Blind,
arrival there.
their home.

(#9) who was tested

two days after his

Later he and his parents were visited in

Responses to the puretone signals ranged from

facial expressions to raised hands.
As a check on the validity of the two groups having di f 
ferent symbol abilities the P P V T , Form A, was administered.
The results of each test, substantiated by each mother's
answers to the questionnaire
no prelinguistic subject

(see appendix B) indicated that

(hearing-impaired) obtained a r e 

ceptive vocabulary score of more than five and no linguistic
subject

(hearing) obtained a receptive vocabulary score of

less than twenty-two,

thereby distinguishing between the

hearing and hearing-impaired groups with respect to their
receptive vocabulary scores, as measured by the P P V T .
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According to the "Index of Status Characteristics"
(Warner et a l ., 1963) the family breadwinner’s occupation,
source of income, the size and type of the family dwelling
place,

and the parents'

level of education were considered.

The subjects of any matched pair differed by no more than
fifteen points and the average difference was 5.7 points.

The

average for the hearing group was 54.4 points and the average
for the hearing-impaired group was 57.5 points.

(See appen

dix C) ,
The nonsymbolic performance subtests administered to
each of the fourteen subjects were the following eight su b
tests of the H-NTLA (Hiskey, 1966).
Bead Pattern
Memory for Color
Picture Identification
Picture Association
Paper Folding
Visual Attention Span
Block Patterns
Completion of Drawings
Scrutiny of the eight subtests of the H-NTLA resulted in
very similar descriptions of each (see appendix E ) .
the eight subtests

(Bead

Four of

Pattern, Memory for Color, Paper

Folding, and Block Patterns) require the concept of Sameness-in these instances, the ability to copy models
color patterns,

folding patterns and spatial-relation patterns).

Three of the subtests
Span,

(form patterns,

(Picture Identificaton, Visual Attention

and Completion of Drawings)

require the concept of Same

ness- -in these instances, mat chin g, which is very similar to
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copying but with narrower focus.

The matching tasks require

selections of direct correspondence, with less span or fei\rer
objects than the copying tasks

(for example, matching two

figures out of five alternati ves /match ing as many as seven
figures out of six to twelve alternatives and matching an
incomplete figure to memory for the object class by complet
ing the figure.

The last subtest administered requires

matching to a class concept, that is, selecting from four
choices the one picture which fits the common concept of a
given series of two pictures.

This subtest can also be co n 

sidered to require the concept of Sameness, although on a
slightly higher level than simple matching, since the selec
tion is based on class sameness.
All eight subtests would seem to be contained under the
larger description of Classification/Sorting tasks and provide
a varied assortment of tasks requiring the concept of Same
ness.

Each subtest would appear to tap a specific area of

Sameness and the eight subtests considered as a group include
both short-term visual memory and non-memory tasks of ma tc h
ing (or direct correspondence), copying, and grouping accord
ing to a common class concept, that is, class matching.
The test m a n u a l ( H-NTLA) included norms for both hearing
and hearing-impaired on the first eight subtests from age two
years, six months to seventeen years, six months.

The remain

ing four subtests were rejected because some were symbolic and
norms for all of them began at seven years and seven years,
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six months of age and would not be appropriate for the sub
jects of this study.

Three- and four-year-olds were selected

for this study to preclude formal training in symbol systems
and amplification experience for the hearing-impaired chil
dren

(see appendix A).

The standardized pantomimed instruc

tions were used to instruct both the hearing and the hearingimpaired subjects in the eight subtests of the H - N T L A .
total raw scores were used for the comparison of the two
grou ps.

The

CHAPTER III

RESULTS
The prediction for the outcome of this study was that
there would be no significant differences between the p e r 
formances of the hearing group and the hearing-impaired group
on the sum of eight nonsymbolic subtests of the H-NTLA xvhich
were selected as nonsymbolic tasks and thus the data would
not allow the rejection of the null hypothesis.

The results

of the administration of tiie PPVT (see appendix B) confirm
the differing symbolic abilities of the linguistic
and prelinguistic

(hearing)

(hearing-impaired) groups, and such a

meaningful difference contributes to the validity of using
a small population of carefully matched subjects.
The two groups were compared to the mean raw scores for
the total eight subtests.

The hearing-impaired group o b 

tained an average total score on the eight subtests of 34.4.
The hearing group obtained an average score of 34.0 on the
eight subtests.

The total raw score for the hearing group

differs from the total raw score for the hearing-impaired
group

(even though the hearing-impaired group was slightly

younger than the hearing group).
is small,

Although this difference

the very slight superiority of the hearing-impaired
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group on the subtests would not be expected if the superi
ority of hearing persons is assumed, as is so frequently
stated.

The difference between the means was analyzed by

use of a t-test for related measures.*
(degrees of freedom equal six) was
cant.

The obtained t_ value

.067 and was not signifi

These results indicate that the hypothesis that there

is no difference between the performances of the hearing
group and the hearing-impaired group on the sum of eight
nonsymbolic subtests, using only pantomimed instruction p r o 
cedures, of the H-NTLA cannot be rejected.
Table 1 illustrated the performance of each subject on
each of the eight subtests and reflects no significant d i f 
ferences in performance between two small groups of p r e 
schoolers: one group with prelingual,
ment

severe hearing impair

(prior to sixteen months of a g e ) , a minimal amount of

formal education or training,

and an almost total absence

of consistent use of auditory stimulation through amplifica
tion; and the other group with normal hearing.

The raw

scores indicate no significant patterning which would tend
to favor either the linguistic
(hearing-impaired)

t

D
i (D-D)2
n

group.

(hearing) or the prelinguistic
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TABLE 1
INDIVIDUAL RAW SCORES FOR THE SEVEN HEARING AND SEVEN
HEARING-IMPAIRED SUBJECTS ON THE EIGHT SUBTESTS OF
THE HISKEY-NEBRASKA TEST OFjL'EARNING APTITUDE

SUBJECTS' RAW SCORES
#2

HEARING
HEARING-IMPAIRED.f
SUBTESTS

#4
#5

#3

.#1

#8

■#6
#7

#10
#9

#1.2
#11

#14
#13

; :r ; '

Bead Patterns
Memory fo’
r;Color
Picture
Identification
Picture
Association

2

3

1

0

1

0

0

0

0

0

0

1

1

1

10

11

10

8

8

3

4

2

6

3

1

11

8

10

16; 13

12

5

15

11

4

8

12

11

3

12

15

10

5

3

3

0

1

5

5

3

0

0

0

3

3

0

0

1

5

4

1

5

13

Paper Folding

5

3

4

2

2

3

Q

Visual Attention
Span

7

7

3

2

5

4

0

4

2

2

2

4

3

2

Block Patterns

9

9

6

6

2

3

.6

6

6

0

3

6

9

6

Completion of
Drawings

1

1

2

1

2

2

2

1

1

1

0

3

1

1

Individuals' Total
Raw Scores

55

60

43

27

38

26

22

29

32

20

10

42

41

34

Pair Difference
(H-I-H)

-5

Total Difference
Average Difference
t-score

=

+16

+12

■7

v +12

■32

+7

+3
+ .43

+.067

H-NTLA
Normative
Total.
Raw
Scores

4

5 35 .0 49 .0 26.5 40. 0 18 .5 28.5 26.5 40. 26. 5 49.0 43.5
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Table 2 illustrates the performances of both the hearing
group and the hearing-impaired group on each individual subtest and on the subtests after they were grouped into:
Copying Subtests

(Bead Patterns, Memp,ry For Color, Paper

Folding, Block Patterns), Simple Matching Subtests

(Picture

Identification, Visual Attention Span, Completion of Draw
ings),

and Class Matching Subtest (Picture Association).

The

difference between the means on the total four subtests of
the Copying Group were analyzed by use of a t-test for re 
lated measures, and with six degrees of freedom the obtained
A

t value was

.345 and was not significant.

These results indi

cate no significant difference betisreen the hearing-impaired
and the hearing groups of three- and four-year-olds on the
four Copying Subtests of the H - NT LA .

The difference between

the means on the three subtests of the Matching Group were
analyzed by use of a t-test for related measures,
six degrees of freedom the obtained t value was
not significant.

.138 and was

These results indicate no significant dif

ference between the prelinguistic
linguistic

and with

(hearing-impaired) and

(hearing) groups of three- and four-year-olds on

the four Simple Matching Subtests of the H- NT L A .

The differ

ence, between the means on the one subtest of the Class Mat ch 
ing Group was analyzed by use of a t-test for related measures,
and with six degrees of freedom, the obtained t value was

.76

(the only difference in favor of the hearing group) and was not
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TABLE 2

COMPARISON OF HEARING AND HEARING-IMPAIRED GROUPS
ON INDIVIDUAL SUBTESTS OF THE HISKEY-NEBRASKA
TEST OF LEARNING APTITUDE AND SUBTEST GROUPS

H-NTLA
SUBTEST GROUP TOTALS
HEARINGIMPAIRED

SUBTESTS

HEARING

NORMATIVE

GROUP TOTALS
HEARINGIMPAIRED

HEARING

SUBTEST
DESCRIP
TION

S

5

39

44.5

copying

Memory for Color

47

48

50

57.5

copying

Picture Identification

77

70

55

81

matching

Picture Association

19

27

25

43

class
matching

Paper Folding

21

17

15.5

18

copying

Visual Attention Span

22

25

18

24

matching

Block Patterns

41

36

12.5

15.5

copying

9

10

5

28.5

matching

Bead Patterns

Completion of Drawings

.

H-NTLA
GROUPED SUBTEST TOTALS
HEARINGIMPAIRED

HEARING

NORMATIVE

SUBTEST TOTALS
>
HEARINGIMPAIRED HEARING

T-SCORE*

Copying Subtests

114

106

117.0

135.5

.345

Simple Matching
Subtests

108

105

78

133.5

.138

19

27

25

43

.76

Class Matching
Sub test

*degrees of freedom equal 6.
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significant.

These results indicate no significant differ

ence bet\tfeen the hearing-impaired and the hearing groups of
three-

and four-year-olds on the one Class Matching Subtest

of the H-NT LA .
This data does not allow rejection of the hypothesis that
there would be no significant differences between the perf or
mances of the hearing group and the hearing-impaired group on
the sum of eight nonsymbolic subtests of the H - N T L A .

Further

analysis resulted in no significant differences between the
two groups on Copying Subtests, Simple Matching Subtests, or
the Class Matching Subtest.

Thus the hypothesis that the

cognitive abilities of the linguistic and prelinguistic sub
jects do not differ is a tenable one as evidenced by the p e r 
formance of hearing

(linguistic) and hearing-impaired.(pre

linguistic) subjects when careful control over the linguistic
experience of the hearing-impaired and the nonverbal nature
of the tasks is taken.
Incidental but interesting to note is the comparison of
the current results which used common instructions

(pantomimed)

for both the hearing (linguistic) and hearing-impaired (pre
linguistic) groups with the norms
ent instructions

(oral for the hearing and pantomimed for the

hearing-impaired).
1 and 2.

(H-NTLA) which used differ

These comparisons are included in tables

Note that the mean for the total eight subtests for

the hearing-impaired group

(34.4) obtained in the present

study was close to the mean score

(31.4) as indicated in the

H-NTLA norms for the hearing-impaired.
cases were pantomimed.

The mean score for the total eight

subtests for the hearing group
(instructions pantomimed)
cated in the norms

Instructions in both

(34.0) in the present study

is notably smaller than that indi

(44.5) for.the hearing on the H-NTLA

(instructions were given orally).

CHAPTER IV

DISCUSSION

The current study was undertaken to investigate the r e 
lationship between language and cognition--the difference
between cognition prior to acquisition of verbal language and
cognition following acquisition of verbal language by deter
mining whether the performances of hearing preschoolers
guistic) and hearing-impaired preschoolers

(lin

(prelinguistic)

itfould differ significantly on nonsymbolic tasks.

In addition

the study augmented the small but steadily growing body of
research available on the performance of hearing-impaired
children, especially on nonverbal, nonsymbolic tasks.

Com

parison of the. performances of three- and four-year-olds on
eight nonsymbolic tasks of the H-NTLA indicated no signifi- .
cant differences between a linguistic group
and a prelinguistic group

(normally-hearing)

(hearing-impaired) when a common

instruction procedure was used.
When the instructions for both the hearing norm group
and the hearing-impaired group were nonverbal

(pantomimed)

the total difference between the two groups was 3.0 in favor
of the hearing-impaired (present study).

When the H-NTLA

subtests were administered for establishing norms, the
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instructions were given orally to the hearing norm group and
in pantomime to the hearing-impaired norm group.

With oral

instructions, the hearing group performed better than the
hearing-impaired group by 13.1 points.

The difference in the

instructions should certainly be considered as a possible
factor in better performance by the hearing group in the
H-NTLA normative data.
Some conceptual tasks certainly seem to be facilitated
by verbal symbols

(Furth, 1966; Carroll, 1964), sometimes by

making communication regarding the task more efficient and by
enhancing recognition and identification from memory
normally hearing subjects)

(Brown and Lenneberg,

(with

1954).

considering the better performance of the linguistic

Even

(hear

ing) three- and four-year-olds when they have the advantage
of oral instructions--at this young age--verbal symbols would
appear extremely advantageous.

Carroll

(1964) stated that

many language responses come to correspond to concepts, that
is, an internal representation of a class of experiences, and
they function as names for concepts and can therefore be used
as stimuli for evoking and manipulating concepts ^

Ad dit ionally,

numerous experiments seem to give credence to the assertion
that if the rules for immediate memory, recall,

integration,

and other learning tasks are well-taught to subjects, the
hearing-impaired as well as other individuals deprived of
verbal experience, perform as well as normals

(Furth,

1966).
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These findings may illustrate that some past data has incor
rectly been used to arrive at the statement that the hearing
are superior to the hearing-impaired, when,

in fact, their

superiority may instead be due to the advantage of verbal
instructions or familiarity and experience with symbols.
The subjects in this study were the youngest subjects
reported in. the reviewed literature, although several inves
tigators have used four-year-old subjects
Doehring,

1960b).

(Oleron,

1957;

The present study employed three- and

four-year-old subjects to reduce the possibility of early
training in any symbol system.

The subjects selected also

had had very limited contact with formal training
dix A).

(see appen^

In order to be successful at comparing cognition

independent of linguistic experience very young children were
intentionally.selected for the population of the present
s t udy.
It is unusual in the literature to find research which
attempts to demonstrate the comparison of prelinguistic
(deaf or hearing-impaired) and linguistic

(hearing) sub

jec ts’ performance of tasks within a well-described and
specific area, such as, Classification Tasks for the concept
of Sameness.

An exception is Blair (1957) who performed

numerous experiments with hearing-impaired and hearing sub
jects on various memory tasks.

Research has more often co m

pared performances across categories,

for example, Rosen-

stein (1960) reported an experiment of three tasks--one in
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visual perception, one in generalization, and one in abstrac
tion.
Cognitive tasks can be broadly fit into several general
categories, one of which might be called Classification
Sorting)

Tasks.

(°r

This single category can be divided into

Sameness and Difference.

Further description of only Classi

fication Sameness tasks would then include numerous subdivi
sions into more specific sections--only three of which are
relevant to the tasks administered in the current study:
Copying Subtests, Simple Matching Subtests,
ing Subtest.

and Class Mat c h 

In order to consider these sections in wider

perspective, the following discussion relates these descrip
tive terms to more traditional ones of the Swiss psychologist,
Piaget.

He and his associates have distinguished four main

periods or stages in the development of the child's thought,
and each stage is cumulative.

Piaget's most fundamental

attributes of intellectual structure relate closely to the
previously mentioned notion of Sameness.

The first manifes

tation of budding intelligence is object "constancy," the
sense of identity--the very basis of all knowledge

(objects

are regarded as the same even when they are not present to
the senses)--the first stage (Furth, 1966).

The beginnings

of logical operations are observed in judgments of "conservation," concerning the identity of a certain aspect of the
object against perceptual changes in other aspects--the second
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stage.

The apex of mature logical thinking is "reversibility,"

the ability hypothetically to consider any state along a con
tinuum of possibilities as potentially equal to any other
state and to return to the same state from which a proposed
operation took its beginning-- the third stage (Furth, 1966;
Carroll,

1964).

The abilities required in the subtests of the H-NTLA
would seem to fall into the second stage, the Concrete Op er a
tions Period, arrived at between the mental ages of two and
eleven years.

(The first five years of this period have been

called the Preoperational Subperiod.)

The period of Preopera-

tional Subperiod as distinguished by Piaget

(Philips, 1969)

is the child's development of an understanding of relation
ships among the perceptual invariants he has come to recognize,
the ability to delay responses to stimuli to a time when they
are absent, and the concepts of space, time and causality.
During the period of Concrete Operations, Piaget reported that
the child can perform such operations as substitution and the
recognition of equivalences, as well as trace a physical
operation back to its starting point

(Philips,

1969).

Complete grasp of conservation of numerical correspondence
and the equivalence of sets

(basic to the subtests of the H-NTLA)

therefore apparently does not occur until the Concrete Opera 
tions Period.
attributes,

During this period the process of identifying

labeling categories,

and defining criteria of class
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membership are developed.

These are referred to as classi

fication problems and correspond directly to Piaget's struc
ture of Conservation in general--at the level of concrete
operations.
All age ranges are approximations.
In
children of any age range one can usually
find manifestations of more than one stage
or period.
The important point is that the
same sequence of development occurs in
every child.
The overall structure that characterizes
any given stage is an integration of those
that preceded it, and the achievements of
that state are preparations for those of
the next.
(Philips, 1969, p. 11).
Although the entire structure of conservation may not
have developed in the three- and four-year-old subjects of
the present study, their raw scores indicate performance of
some fundamental operations of Classification--Sameness

(or

conservation of numerical correspondence and the equivalences
of sets).

Thus, there would appear to be general concurrence

between the task descriptions of the current study and those
of others concerned with thought and language.
The current study signaled no evidence of the linguistic
(hearing) child's supposed accommodation of cognitive opera
tions when he begins to use a conventional symbol system.
Either the subtests of the H-NTLA were not sensitive enough
to evidence an accommodation of thinking to fit the rules of
language, or the accommodation simply does not occur.
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The present study and others would seem to indicate that
the performance on some nonsymbolic tasks by the prelinguistic
(hearing-impaired) subjects appears to be substantially si mi 
lar to that of the linguistic

(hearing) subjects at least at

the early age of three or four.

By holding linguistic exper

ience to a minimum, by presenting instructions for nonsymbolic
tasks nonverbally, by careful matching of very young subjects
for age, same sex and similar socioeconomic status results of
the current study and some of those of past literature do not
reveal significant differences between linguistic
prelinguistic

(hearing-impaired)

groups.

(hearing) and

Although it is possible

the cognitive operations preceding the responses were not similar,
the responses themselves were similar.

It is certainly possible

that the performances of the two groups were similar but that the
cognitive processes or operations preceding the performance of
the task were different (Rosenstein, I960; Furth,

1966).

Even

though the verbal symbolic ability of the two groups were dif
ferent,

it is unlikely that some of their "world views" differ

markedly or that they have different degrees of capacity to
solve certain problems.

The present study data would tend to

support the premise that there is considerable commonality in
cognitive functioning between the linguistic
linguistic

(hearing) and p r e 

(hearing-impaired) groups--at least at the ages of

three and four ye a r s .
The current results have direct implications for the
hearing-impaired when evaluated in contrast to previous
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research.

The relationship of the present study, that is the

performances of hearing-impaired (prelinguistic) and hearing
(linguistic) groups on each of eight subtests, with previous
research on similar kinds of tasks is relevant to the
hearing-impaired.

No higher-order transfer tasks or concept-

learning tasks were considered.
Results of the present study indicated equal performance
by the hearing-impaired and hearing groups on the subtest of
Bead Patterns.

In a similar kind of task Oleron is said to

have discovered no differences with four- to seven-year-old
deaf and hearing subjects performing same and difference
operations upon shapes

(Furth, 1966).

Normative data on the

H-NTLA indicated no difference between deaf and hearing sub
jects aged three to eighteen

(Hiskey, 1966) .

Results of the present study indicated very similar p e r 
formance of the hearing-impaired and hearing groups on the
subtest Memory For Color.

Hiskey

(1956) reported compara

tive data on the subtest Memory For Color and found the deaf
aged five to eleven generally inferior to the hearing group.
Normative data for the H-NTLA indicated slight inferiority of
the deaf (Hiskey,

1966).

Hiskey's reports of superiority of

the hearing groups might well be due to verbal instructions
given to the hearing subjects.
The results of the present study indicated only a three
point difference between the hearing and hearing-impaired
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groups in favor of the hearing-impaired on the subtest Paper
Folding.

In Hiskey"s

(1956) comparative study he found the

deaf aged five to eleven to be superior on Paper Folding Pa t
terns.

Normative data for the H-NTLA indicated similar peri

formance by the deaf and hearing subjects aged three to
eighteen (Hiskey, 1966).
Results of the present study indicated a four point dif
ference between groups in favor of the hearing-impaired on
the subtest Block Patterns.

Myklebust (1960) noted that deaf

and hearing fourteen- to twenty-year-old subjects compared
favorably on the Block Design Subtest of the Wechsler-Bellevue
Scale.

Hiskey

(1956) reported deaf subjects equal or superior

to hearing subjects on Block Patterns.

Normative data

(H-NTLA)

indicated better performance by the hearing until age eight
after which the deaf did slightly better

(Hiskey,

A brief summary of the above subtests,

1966).

those grouped under

the heading Copying Subtests, along with past research, would
suggest that the hearing-impaired and hearing groups compared
about equally on tasks of copying shapes and patterns..

They

compared equally on Memory for Color until age five and then
the hearing subjects demonstrated superiority--although this
superiority might well be due to oral instruction arid lin
guistic experience.

On folding tasks research indicated

slight superiority of the hearing-impaired after age eight;
however there is a discrepancy between the present results
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and those of the normative data regarding performance up to
age eight.

The present study indicated similar performance

at ages three and four, while the normative data reported
the hearing superior to age eight.

This discrepancy might be

accounted for by the fact that with verbal instructions and
the facility of language for ordering and remembering the
folding pattern the hearing subject would be superior on the
first simple patterns.

However, as the patterns become in 

creasingly more complex, ordering and remembering by means
of language may actually hamper the folding procedures.

On

the other hand, for young subjects who have a minimum of e x 
perience and who are given common instructions, the results
might well be expected to be similar.
Results of the present study indicated a seven point di f
ference between the hearing and hearing-impaired in favor of
the hearing-impaired on the subtest Picture Identification,
Oleron, as reported by Furth (1966) , discovered no differences
between four- to seven-year-old deaf and hearing subjects p e r 
forming same and difference operations on objects for color,
weight, size, and speed.

Furth (1961) reported an experiment

requiring subjects to select the pair of abstract figures
which were the same.

He reported no differences between hearing-

impaired and hearing seven- to twelve-year-olds.

Oleron and

Herren, according to Furth (1966), on comparison grouping for
equivalence and nonequivalence for weight

(signified by indi
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eating an appropriate picture)

found the hearing group superior

by about six years to the deaf group across the ages seven to
seventeen years.

Furth (1964a) redesigned Oleron's study by

using less abstract, more natural sign responses for equiva
lence and nonequivalence and found the deaf behind the hearing
group by only one year on the weight equivalency concept and
five years behind on the volume equivalency concept

(accord

ing to Piaget's concept development research).
Results of the present study indicated a mere three point
difference in favor of the hearing group on the subtest Visual
Attention Span.

Hiskey (1956) reported the deaf subjects aged

five to eleven inferior on the subtest of Visual Attention
Span.

Olsson and Furth (1960) noted on a visual memory task

for matching of nonsense figures that for those of both high
and low association value both groups of twelve- to sixteenyear-olds and adults performed similarly.

Blair

(1957)

stated that the deaf group aged seven to thirteen was statis- .
tically inferior to the hearing on a picture memory span task.
Results of the present study indicated very similar p e r 
formance of hearing-impaired and hearing groups on the sub
test Completion of Drawings.

Myklebust

(1960) noted that the

deaf aged twelve to twenty were inferior to the hearing on
the Picture Completion tasks of the Wechsler-Bellevue Sc a l e ,
but showed gradual progression and by ages fourteen through
twenty there was no inferiority on the total scale score.
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Furth and Mendez

(Furth, 1966) found nine-year-old deaf su b

jects superior in tasks requiring visual closure of geomet
rical figures and sixteen-year-old hearing subjects superior
to their hearing-impaired peer g r o u p . '
A brief summary of the above subtests, those grouped
under the heading Simple Matching Subtests, along with past
research, would suggest age of subjects may be an extremely
important variable.

On tasks requiring matching of pictures

the hearing-impaired were superior at ages three and four
(for \\fhich this author has no explanation) after which the
two groups performed similarly--except on comparisons of
weight and volume.

Furt h’s research indicated that the less

abstract the required response, the smaller the delay of the
hearing-impaired.

However, even with more concrete and

natural responses the judgments of objects’ equivalence or
nonequivalence seemed particularly difficult for the deaf
subjects.

On tasks of matching figures b y ,memory hearing

subjects were superior to age twelve or thirteen after which
the two groups compared favorably.

Verbal language may be :

beneficial in remembering pictures thus giving hearing sub
jects superiority until the hearing-impaired gain sufficient
facility with language.

On tasks requiring completion of

figures the three- and four-year-olds performed similarly;
however, past results .indicated that at nine years old the
deaf were superior, at twelve to sixteen years old the h e a r 
ing were superior and from fourteen to twenty, with the
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advantage of verbal instructions, both groups compared favor
ably.

This author has no explanation for the diversity of

results.
The results of the present study indicated an eight
point difference

(the largest difference noted)

in favor of

the hearing group on the subtest Picture Association, a task
requiring higher-order matching, that is, matching a third
picture on the basis of a class concept.

Kates et a l . (1962)

reported deaf and hearing seniors and adults equally effec
tive in categorizing familiar objects.

Blair (1957) reported

his hearing group of seven- to thirteen-year-olds superior on
the categorizing and sorting subtest of the Chicago Nonverbal
Test.

Furth and Milgram (1965) required subjects to select

three pictures from seven that shared a common attribute.

On

this picture sorting task the hearing eight-year-olds were
superior to the hearing-impaired, but there were no differ
ences between hearing and hearing-impaired sixteen-year-olds.
The general pattern of the above research would suggest
that although the hearing and hearing-impaired groups com
pared favorably on class matching tasks at three or four
years, the hearing soon demonstrated superiority.

By age

sixteen, however, both groups again performed similarly.
Perhaps linguistic experience and language facility is p a r 
ticularly beneficial for class matching tasks and thus the
hearing are superior in the performance of these tasks until

42

the hearing-impaired subjects gain the linguistic facility
and experience to perform the tasks successfully.
Study of the relationship of the current research with
past research strongly suggested the importance of age as a
significant variable

(as well as the previously mentioned

point that instructions as well as tasks must be strictly
nonverbal).

On many of the tasks mentioned the hearing and

hearing-impaired groups compared similarly; however, on the
three memory tasks

(Memory for Color, Paper Folding,

and

Visual Attention Span) verbal experience and/or language
facility seemed to be extremely advantageous to the hearing
group; however, on the folding patterns,

language may be

beneficial only on the first simple patterns and actually
detrimental on the more complex patterns, and on tasks for
matching figures by memory the hearing appear superior only
until the hearing-impaired subjects develop sufficient lan
guage facility to perform these tasks well.

On the Picture

Identification tasks the hearing appeared to be superior on
some more abstract judgments --possibly due to their broader
experience.

On Picture Association tasks the hearing group

was clearly superior until age twelve when the hearingimpaired subjects may finally develop the needed language
facility.
In the current study as well as other research on some
tasks the hearing subjects demonstrate superior performance
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until about adolescence or a bit older at which time hearingimpaired subjects seem to have overcome lack of linguistic
experience

(or whatever brought about their comparatively

poorer performances at younger ages) and finally perform as
well as their hearing peers
bust, 1960).

(Furth and Milgram,

1965; Mykle-

It is interesting that other studies report

findings of better performance by adolescent hearing subjects.
It has been suggested that the hearing subject's superiority
at that age may be due to his developing ability to make use
of the verbal tools he has to maximize his cognitive opera
tions

(Rosenstein,

1960; Furth, 1961).

If one accepts that there is considerable commonality
between the cognitive functioning of the linguistic
and the prelinguistic

(hearing)

(hearing-impaired) groups, at least at

the early age of three or four, and that previously reported
differences may have been due to different instructions or
the hearing-impaired subject's lack of linguistic experience
or general language facility, it becomes even more important
to improve the educational:and experiential opportunities,
available to the hearing-impaired.
It must be stressed that the present study and other r e 
search would indicate that once the hearing-impaired child
understands the "rules" of the task and is motivated to suc
ceed, his performance compares favorably with that of he a r 
ing subjects,

Furth (1966) suggested that specific teaching

44

of problem-solving techniques and encouragement of curiosity
(rather than rote learning) would be of utmost importance in
education of the deaf and hearing-impaired.
Until recently, there have been few innovations in
education for the hearing-impaired,

Schmitt

(1966) has

stated that the history of language instruction of the hearingimpaired "proves to be evolutionary rather than revolutionary
in nature.

Some ideas tend to appear, disappear, then return

again in slightly different form,

. .

In retrospect, how

ever, it appears that the educational approach to language '
teaching has moved from fixed visible skeletons of strict
grammar to more natural language.

Although current language

instruction techniques vary widely from school to school and
teacher to teacher, a basic philosophy seems to be that the
language taught should be taught in meaningful situations and
contexts

(Quigley, 19.66),

.

.

.In addition to the well-known methods, of speechreading,
American Sign Language

(Ameslan), and fingerspelling, there

;have been attempts to introduce several rather new methods.
In an attempt to accomplish more concurrence between spoken
and written English, the Rochester Method, Seeing Essential
English and Signing Exact English have been welcomed.

The

Rochester Method is based upon the simultaneous use of speech
and fingerspelling every word of a sentence to present total
and correct English grammar during all aspects of communica-

•
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tion.

Seeing Essential English (The See System)

is a sign

system but corresponds directly to correct English structure.
Signing Exact English is quite similar but uses signs to
represent words and affixes and is intended for even young
children and parents.

Recently, Total Communication has

drawn increased support in the Montana School for the Deaf
and Blind, as well as across the country.

Total Communica

tion includes the full spectrum of language modes:
devised gestures,

formal sign language; speech, speechreading;

fingerspelling; reading and writing
1974).

child-

(Northern and Downs,

There is some evidence that these rather composite

approaches have educative superiority (Hester, 1963; Quigley,
1969; Klopping,

1972).

Those calling for the elimination of

polar approaches to the education of the hearing-impaired
maintain that the combination of such approaches as oral and
manual offers to the hearing-impaired child every possible
opportunity to grasp language as a tool for expressing h i m 
self, and efficiently at that

(Quigley, 1966).

Emphasis has been placed upon identifying hearing loss
early in the infant's development.
speechreading,

Introduction of signs,

amplification and intense auditory discrimina

tion training is recommended for younger and younger children
(Ewing and Ewing, 1964),

Carry-over programs have been d e 

signed to expand meaningful natural language (oral, manual
or both),

amplification and discrimination for these children

outside of the structured therapy session.
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It is interesting to note that the various theories of
language development in children have significant impact on
education of the hearing-impaired.

For example,

Lenneberg

(1966) and others strongly suspect a "critical" period for
language learning which peaks between ages 1.5 and 4 years
and then declines steadily.

It may disappear altogether as

a special capacity with the approach of adolescence.

It

would seem that those few crucial years would be the most
essential during which a child must be absolutely bombarded
with language stimuli. He must be able to communicate his
own ideas before he must interact intellectually in the
academic world which depends upon and requires verbal skills.
Results of the current study tend to indicate similar cogni
tive operations on at least some tasks for hearing and
hearing-impaired subjects may exist in young children.
appears that this abifity must be capitalized upon.

It

Early

detection, multi-modality stimulation, and any communication
method and means must be provided the hearing-impaired child
in order that he bqgin to store and process the fascinating
and essential quantity we refer to as linguistic experience-not at three years of age--but long before.
For 150 years little progress has been evident in the
area of deaf and hearing-impaired education.
Report

The Babbidge

(1965), produced by a committee sponsored by the

Department of Health, Education, and Welfare, stated that.
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"the American people have no reason to be satisfied with their
limited success in educating deaf children and preparing them
for full participation in our society"

(Northern and Downs,

1974).
However,

the last two decades have shown enormous vitality

in deaf and hearing-impaired education.

The many directions

of thrust as mentioned in this discussion show tremendous
promise and are encouraging.

Perhaps the needed motivation

and problem-solving techniques to nurture the "inquiring mind"
of the hearing-impaired or deaf child will be the outcome.
Through increased understanding of this population and better
success in their acquisition of language skills may come
further understanding of the relationship of language and
cognition.

CHAPTER V

SUMMARY AND CONCLUSIONS
This study was undertaken to investigate the relation
ship between language and cognition--the difference between
cognition prior to acquisition of verbal language and cogni
tion following acquisition of verbal language by determining
whether the performance of hearing preschoolers
and hearing-impaired preschoolers

(linguistic)

(prelinguistic) would dif

fer significantly on nonverbal tasks.

In addition, the study

supplemented previous findings on comparisons of the n o n 
verbal, nonsymbolic abilities of hearing and hearing-impaired
individuals.

Although it has been common to cite the defi

cient verbal performance of the hearing-impaired, literature
reviewing comparisons on tasks of memory, visual perception,
classification,

and discovery of principles presents confus

ing and conflicting results.

Review of previous studies also

reveals numerous instances of research design problems,

such

as verbal instructions or responses required for nonverbal
tasks, misunderstanding of directions, unwarranted conclu
sions and generalizations from research data, ’’impure" study
populations

(introducing additional unidentified variables),

ambiguous terminology, and vague descriptions of tasks,
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instructions,

and criteria for success.

Tasks are par ti cu 

larly difficult to categorize because they frequently are not
described in detail.

Additionally, conclusions are dangerous

because minute differences in populations,

tasks, or p r o c e 

dures have resulted in marked differences in data and inter
pretations .
Comparison studies of very young hearing and hearingimpaired children prior to formal education and extensive
verbal experience are scarce, and therefore it was felt,
that data relative to this age group might contribute to p r e 
vious research by determining whether three- and four-yearold subjects with a minimum of verbal symbols

(hearing-

impaired) perform nonsymbolic, nonverbal tasks similar to
three- and four-year-old subjects \tfho have many more verbal
symbols

(hearing).

Only seven hearing-impaired children could

be located in the state of Montana who were two,

three, or

four years old, who were prelingually hearing-impaired, who
exhibited only the handicap of hearing impairment, who lived
at home with no severely hearing-impaired parent or sibling,
who had received very limited amplification experience or
formal training in any sensory symbol system, and whose puretone air response thresholds were poorer than 70 dB.
1964 standard) at 500, 1000, and 4000 Hertz.

(ISO,

Each hearing-

impaired subject was closely matched with a hearing subject
for age, same sex, similar family social-economic, status,
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minimum of formal sensory symbol system experience and train
ing, and each hearing subject had puretone air response
thresholds better than 20 dB.

(ISO, 1964, standard) at 500,

1000, and 4000 Hertz.
One area of study was selected to determine cognitive
ability, Classification/Sorting Tasks for the concept Same
ness, and within that large area three types of tasks were
found already available in the first eight subtests of the
H-NTLA.

The three types of tasks were Copying Subtests,

Simple Matching Subtests,

and a Class Matching Subtest.

These categories appear to be similar to Piag et’s structure
of Conservation.
The first eight nonsymbolic, nonverbal tasks of the
H-NTLA were administered individually to each subject.
Directions were carefully controlled by giving them in p a n 
tomime for both hearing and hearing-impaired groups and
responses required were entirely nonverbal.

Each subject

was also administered a brief puretone air screening test
and the P P V T , Form A,

The mother of each subject was asked

to complete a questionnaire designed for this study, and
the subject’s family was rated by means of a four factor
formula to obtain an Index of Socio-economic Status.
Results of the PPVT confirmed the differing symbolic
abilities of the linguistic

(hearing) and prelinguistic

(hearing-impaired)

Results'of the audiological

groups.
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screening test confirmed the information of previous testing
in case files at the School for the Deaf and Blind in Great
Falls,

the University of Montana Hearing Clinic in Missoula,

and the State Department of Health and Environmental Sciences
in Helena, Montana.
The raw scores for the linguistic
for the prelinguistic

(hearing) group and

(hearing-impaired) group were totaled

across the eight subtests.

The linguistic

(hearing) group

obtained an average total score on the sum of the eight su b
tests of 34.0, slightly less than the 34,4 points obtained
by the prelinguistic

(hearing-impaired) group.

The differ

ence between the two means was analyzed by use of a t-test
for related measures and the obtained t value was not signifi
cant with six degrees of freedom.

On the basis of these

results the hypothesis that there is no difference between
the performances of the linguistic group and the prelinguistic
group on eight nonsymbolic subtests of the H - NT LA , when a co m
mon instruction procedure was used,

cannot be rejected.

Analysis of the means on the four subtests of the Copy
ing Tasks, on the three subtests of the Simple Matching Tasks,
and on the one subtest of the Class Matching Tasks, using a
t-test for related measures with six degrees of freedom in
each case, resulted in no significant t values, indicating no
significant differences between the linguistic
prelinguistic

(hearing) and

(hearing-impaired) groups of three- and four-
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year-olds on any of three subcategories of Classification
Tasks for the concept of Sameness as measured by the n o n 
verbal, nonsymbolic eight subtests of the H - N T L A .
The current study indicated no evidence of the hearing
child's supposed accommodation of cognitive operations after
developing the conventional symbol system.

Either the sub

tests administered were not sensitive enough to indicate an
accommodation of thinking to fit the rules of language or
an accommodation simply does not occur.
Results for the hearing-impaired group of the present
study and those of the hearing-impaired norm group were sim
ilar

(instructions were pantomimed for both groups); however,

the hearing norm group

(instructions were verbal) was far

superior to the hearing group
of the present study.

(instructions were pantomimed)

It is suggested that even at the early

age of three or four, use of verbal symbols is extremely ad 
vantageous to the linguistic

(hearing) subject.

It is further

suggested that use of verbal instructions for nonverbal tasks
unfairly offers the hearing the advantage for superior p e r 
formance.

Previous research may have incorrectly stated the

superiority of the hearing, simply due to verbal or symbolic
instructions given to the hearing subjects.
By holding linguistic experience to a minimum, by p r e 
senting instructions for nonsymbolic tasks nonverbally, and
by very careful matching of very young subjects

(to control
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linguistic experience)

for age, same sex, and similar socio

economic. status, results of the current study and those of
some other research do not.reveal significant differences
between linguistic

(hearing) and prelinguistic

(hearing-

impaired) groups.

This study data would tend to support the

premise that there is considerable commonality in cognitive
functioning between the linguistic

(hearing) and prelinguistic

(hearing-impaired) groups--at least at the ages of three and
four.

It has appeared evident that when the task is well

understood, when the subjects know what is expected of them,
the linguistic

(hearing) and prelinguistic

(hearing-impaired)

groups often compare favorably.
The current results have direct implications for the
hearing-impaired when evaluated with previous research.

On

copying tasks of shapes and their patterns the two groups c o m 
pared similarly.

On copying tasks of Memory for Color the

hearing were superior, perhaps due to linguistic epxerience
and verbal instructions.

On folding tasks, although both

groups were similar at ages three and four in the current
study, other research reported the hearing were superior to
age eight

(perhaps due to their language facility)

and then

the hearing-impaired emerged as superior (perhaps language
facilitates only less complex folding tasks).
On matching picture tasks the hearing and hearingimpaired performed similarly--except on abstract judgments
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of volume and weight on which the hearing were superior
haps because of their linguistic experience).

(per

On matching

figures by memory although the difference was not significant
in the current study, other studies reported the hearing were
superior until age twelve when the hearing-impaired seemed to
make up for their lack of language facility or experience.
On completion of draxvings and figures, the author has no e x 
planation for the diversity of data.
On tasks of class matching the hearing demonstrated
superiority even from ages three and four, although the di f
ferences were not significant at these ages in the present
study.

The performance of the two groups were finally simi

lar by about age sixteen, again perhaps due to the headingimpaired developing more efficient language and broader e x 
perience by that age.
Study of the current research and that of past research
strongly suggests the importance of using

nonverbal

instruc

tions and tasks, and the importance of age as a significant
variable.

On many of the tasks mentioned in the current study

the hearing and hearing-impaired groups compared similarly;
however, on the three memory tasks

(Memory for Color, Paper

Folding, and Visual Attention Span) verbal experience and/or
language facility seemed extremely advantageous to the h e a r 
ing group; however, on the folding patterns,

language may be

beneficial only on less complex patterns, and on tasks for
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matching figures by memory the hearing appeared superior only
until the hearing-impaired subjects developed sufficient lan
guage facility to perform these tasks well.

On two tasks

besides the memory tasks language facility also appeared
beneficial.

On the Picture Identification tasks the hearing

appeared to be superior on some more abstract judgments-possibly due to their broader experience.

On Picture Asso cia

tion tasks the hearing group was clearly superior until age
twelve when the hearing-impaired subjects may finally develop
the needed linguistic experience.
In the current study and other research on some tasks
the hearing subjects demonstrate superior performance until
about adolescence or a bit older at which time the hearingimpaired subjects seem to overcome their lack of linguistic
experience and finally perform similarly.

Other research

suggest that on some tasks older hearing subjects are superior,
which may be accounted for by suggesting that the hearing su b
ject at this age may have developed his ability to use his
verbal tools to maximize his cognitive operations.

Further

research will be helpful in delineating which tasks are de 
pendent upon greater and greater verbal facility.
Discrepancies between the performances of hearing and
hearing-impaired seem to be accounted for by failure to use
nonverbal, nonsymbolic instructions and tasks, and by the
lack of linguistic experience and facility by many hearing-
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impaired subjects.

Since the hearing and hearing-impaired

groups compare favorably at ages three and four, differences
in performance of some tasks apparently develop after that
age, therefore, the educational and experiential opportunities
available to the hearing-impaired must be examined, broadened,
and enriched.

There have been about two decades of renovation

and stimulation of teaching and learning procedures for
hearing-impaired and deaf individuals.

It is hoped by such

promising thrusts as child-centered teaching, more correspon
dence between written,

spoken and signed symbol systems,

earlier amplification, multi-modality and symbol experience
training, more composite rather than polar educational and
communication approaches that education of verbally deficient
individuals can be more accountable.

Perhaps these efforts

to introduce vitality into current educational programs for
the hearing-impaired will be more effective in sparking m o t i 
vation and curiosity.

Perhaps such indiAridually-designed

programs will encourage the hearing-impaired individual to
maximize cognitive operations, to find answers and solve
problems more effectively, more efficiently, with greater
success and stronger reinforcement.

Through increased under

standing of the hearing-impaired as they compare with the
normally-hearing, and better success by the hearing-impaired
in their acquisition of language skills may come greater
understanding of the relationship of language and cognition.

BIBLIOGRAPHY

Blair, F. X.
"A Study of the Visual Memory of Deaf and Hear
ing Children." American Annals of the Deaf (1957),
254-263.
Brown, R. W. and Lenneber, E. H.
"A Study in Language and
Cognition."
In Psycholinguistics-. A Book of Read
ings . Edited by S. Saporta.
New York: Holt,
Rhinehart and Winston, 1961,
;Bruner, J. S. and Kenney, H. J.
"On Multiple Ordering."
In Studies in Cognitive Growth. Edited by J. S.
Bruner, R. R. Olv er , and P. M7 Greenfield.
New
York: John Wiley and Sons, Inc., 1966.
Carroll, J. B.
"Language and Thought."
Englewood Cliffs,
New Jersey: Prentice-Hall, Inc., 1964.
Chomsky, N.
"Language and the Mind."
(1968) .

Psychology Today

___________ . As pects of the Theory of Syntax .
Mass: MIT Press, 1965.

Cambridge,

Church, J.
Language and the Discovery of Reality.
York: Random House, 1961.

New

Doeliring, D. G.
"Color-Form Attitudes of Deaf Children."
Journal of Speech and Hearing Research (1960) 242248. (a)
___________ . "Visual Spatial Memory in Aphasic Children."
Journal of Speech and Hearing Research (1960) , .138149. (b)
C"
Dunn, L. M.
Peabody Picture Vocabulary
Test. Circle Pines,
Minnesota: American Guidance-Service, Inc., 1959..
V

'

5•'

Ewing, Sir A. and Ewing, Lady E.
Teaching Deaf Children to
Ta l k . Washington, D . C . : Manchester University
Press, 1964.
,‘
Farrant, R. H.
"The Intellective Abilities of Deaf and He a r 
ing Children Compared,by. Factor A n a l y s e s ." American
Annals of the Deaf (1964), 306-325.

57

5&

Furth, H.
"Classification Transfer with Disjunctive Co n
cepts as a Function of Verbal Training and Set."
Journal of Psychology (1963), 477-485. (a)
___________ . "Conceptual Discovery and Control on a Pictorial
Part-Whole Task as a Function of Age, Intelligence,
and Language."
Journal of Educational Psychology
(1963), 191-196.~TF)
"Research with the Deaf."
In Language Ac qu isi
tion.
Edited by S. Quigley.
Washington, D.C.: Volta
Review, Reprint No. 852, 1966, 22-44.
_________ . Thinking Without Language.
Press, 1966.

New York: The Free

___________ . "Visual Paired-Associates Task with Deaf and
Hearing Children."
Journal of Speech and Hearing
Research (1961), 172-177~
Furth, H. and Milgram, N.
Classification: A
Retarded and Deaf
Mental Deficiency

A.
"The Influence of Language on
Theoretical Model Applied to Normal,
Children." American Journal of
(1963).

Furth, II. and Youniss, J.
"Color-Object Paired Associates in
Deaf and Hearing Children with or without Response
Competition."
Journal of Consulting and Clinical
Psychology (1964), 224-227.
Heider, F. K. and Heider, G. M.
"A Comparison of Sentence
Structure of Deaf and Hearing Children."
Psychological
Monographs (1940), 42-103.
'
Hester, M. S.
"Manual Communication," Report of the Proceed
ings of the International Congress on Education of
the Deaf and of the Forty-first Meeting of American
Instructors of the Deaf (1963).
In Furfey, "Total
Communication and the Baltimore Deaf Survey." Ame r i 
can Annals of the Deaf (1974), 377-381.
Hiskey, Marshall S.
Hiskey-Nebraska Test of Learning A p t i 
tude . Lincoln^ N e b .: Onion College Press, 1966.
Kates, S. L . , Kates, W. W . , Michael, J. and Walsh, T. M.
"Categorization and Related Verbalizations in Deaf
and Hearing Adolescents."
Journal of Educational
Psychology (1961), 188-194.

59

Klopping, H.
"Language Understanding of Deaf Students under
Three Auditory-Visual Stimulus Conditions.” American
Annals of the Deaf (1972), 389-396.
Lenneberg, E.
"The Biological Basis of Language."
graphed, Harvard University, 1965.

Mim e o 

McAndrew, H.
"Rigidity and Isolation: A Study of the Deaf
and Blind." Journal of Abnormal and Social Psy
chology (1948), 476-494.
McNeill, D.
"The Capacity for Language Acquisition."
In
Language Acquisition. Edited by S. Quigley.
Wash
ington, D.C.: Volta Review, Reprint No. 852, 1966,
5-22. '
Mussen, Paul H.
The Psychological Development of the Child .
New Jersey! Prentice-Hall, 1963.
Myklebust, H. R.
The Psychology of Deafness: Sensory Depriva
tion, Learning, and Adjustment. New York: Grune and
Stratton” 1960.
Myklebust, H. R. and Brutten, M.
"A Study of the Visual Pe r
ception of Deaf Children."
In The Psychology of
Deafness, by H. R, Myklebust.
New York: Grune and
Stratton, 1960.
Northern, J. L. and Downs, M. P. Hearing in Children.
Baltimore, Md.: Waverly Press, Inc,., 1974.
Oleron, P.
"Language at Pensee."
Recharches on the Develop
ment Mental des Sourds-Muets. Paris, France: Centre
National de La Rocherche Scfentifique, 195 7.
"Les compsantes de 1 1intelligence d'apres les
recherobes factorielles." Paris, France: Presses
Universitaires de France, 1957.
Olsson, J. E.
"The Influence of Language Experience on
Visual Memory Span."
Unpublished m a s t e r ’s thesis,
Catholic University of America, 1963.
Quigley, S.
The Influence of Fingerspelling on the Develop
ment of Language, Communication and Educational
Achievement in Deaf Children. Washing ton , D.CT:
Department of Health, Education and Welfare (99),
1967.

60

Rosenstein, J.
’'Cognitive Abilities of Deaf Children."
Journal of Speech and Hearing Research (1960), 108119.
Russell, J.
"Reversal and Nonreversal Shift in Deaf and
Hearing Kindergarten Children." Unpublished master's
thesis, Catholic University of America, 1964.
Schmitt, P. J.
"Language Instruction for the Deaf."
In
Language Acquisition. Edited by S. Quigley.
Wash
ington, D.C.: Volta Review, Reprint No. 852, 1966,
73-94.
Simmons, A. A.
"A Comparison of the Type-Token Ratio of
Spoken and Written Language of Deaf and Hearing
Children."
Volta Review (1962), 417-421.
Stafford, K.
"Problem Solving Ability of Deaf and Hearing
Children."
Journal of Speech and Hearing Research
(1962), 169-172.
Templin, M. C.
The Development of Reasoning in Children
with Normal and Defective Hearing. Minneapolis:
The University of Minnesota Press, 1950.
Vernon, M. and Koh, S.
"Effects of Oral Preschool Compared
to Early Manual Communication in Deaf Children."
American Annals of the Deaf (1971), 569-574.
Withrow, F. B.
"Acquisition of Language by Deaf Children with
Other Disabilities."
In Language Acquisition. Edited
by S. Quigley.
Washington, D.C.: Volta Review, R e 
print No. 852, 1966, 95-104.
___________ . "A Special Education Program in a State Residential
School for the Deaf." Volta Review (1962), 431-433.
Youniss, J.
"Concept Transfer as a Function of Shifts, Age
and Deafness."
Child Development (1964).

A P P E N D I C E S

A P P E N D I X

A

POPULATION HEARING DATA

Age
Sub
jects

Years/
Months

Formal
Trai nlng

Amp 1 if ica t ion

Express ive
Words
, Hearing Results
or
S igns

4-7

11 signs
150 hours body aid
500
hours
and oral
group S
indi vidual none presently words

Poorer than 70dB
91 dB (aver.)
Evoked Response

#2

4-7

none

many

Better than 20dB

#3(H-l)

4-2

body aid
8 hours
indi vidual 25 hours

none

Poorer than 70dB

#4

4-0

none

many

Better than 20dB

#5(H-I)

3-6

body aid
group &
500 hours
indi vi dual

10 si gns
3 oral
words

#6

3-6

none

none

many

Better than 20dB

#7(H-l)

3-2

95 hours
group

body aid
1500 hours

none

Porrer than 70dB

#8

2-11

none

none

many

Better than 20dB

#9(H-l)

3-8

153 hours body aid
525 hours

10 oral
words

Poorer than 70dB
Response to 90 Db
wi th aid

m

3-8

none

many

Better than 20dB

#1 1 (H-l)

3-8

100 hours body aid
200 hours

4 oral
words

Poorer than 70dB

m

4-3

none

many

Better than 20dB

4-9

1000 hours

30 signs

Poorer than 70dB

n

(H- 1)*

none

none

500 hours

#14

4-2

none

none

none

body aid
45 hours
none

*H-I -- hearing-impaired subject
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Poorer than 70dB

1 oral
word
many

Better than 20dB

A P P E N D I X

B

POPULATION DATA
Peabody Picture Vocabulary Test Scores
Parent Influence during H-NTLA Administration

Subj ects

PPVT

Sex

Parents

#1 (H-I)*

female

5

present

#2

female

47

present

#3 (H-1),

male

0

present

n

male

24

present

#5 (H-I)

female

3

absent

#6

female

23

absent

,#7 (H-I)

male

2

present

m

male

33

present

"9 (H-I)

male

0

#10

male

22

present

male

0

present

male

34

present
present

#11

(H-I)

#12
#13 (H-I)

female

0

#14

female

26

*H-I--hearing-impaired subject
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absent

absent

A P P E N D I X

SOCIO-ECONOMIC INDEX1

Subject

Socio-Economic Index*

Sex

#1

female

57

#2

female

57

#3

male

S.5

#4

male

64

#5

female

68

#6

female

68

#7

male

4X

#8

male

32

#9

male

55

#10

male

49

#11

male

55

#12

male

54

#13

female

72

#14

female

57

*Formula:

4(a) + 3(b) + 3(c) + 2(d) = Index
(a)
(b)
(c)
(d)

=
=
=
=

kind of income
source of income
size, type of house
education of breadwinner

W. L. Warner, M. Meeker, and K. Eells, "Index of Status
Characteristics," in W. Johnson, F. Darley and D. C.
Spriestersbach, Diagnostic Methods in Speech Pathology (New
York: Harper and Row, 1963) .
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A P P E N D I X

D

HISKEY-NEBRASKA TEST OF LEARNING APTITUDE
Record Booklet

Name

Sex

Address
School

Date of

Test

Yr____ Mo____Day_

Date of

Birth Yr____ Mo____Day_

__________________ Yr__ Mo____Day

Grade

Examiner_

Deaf L.A,

Father__

Occupation_

Mother

Occupation

Hearing M.A.

SUMMARY
Subtest

Subtest

Bead Patterns
Memory for Color
Picture Identification
Picture Association
Paper Folding
Visual Attention Span

Block Patterns
Completion of Draxvings
Memory for Digits.
Puzzle Blocks
Picture Analogies
Spatial Reasoning

SUMMARY OF BEHAVIORAL FACTORS
Check the appropriate blank.
During the period of
observation and testing the subject exhibited the trait:
(1) Frequently

(2) Occasionally,

I. Relationship with Examiner
Cooperative
12
Self-Reliant
12
Pleasant
12
Sense of Humor
1 2
Confident
12
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3
3
3
3
3

(3) Seldom

Fearful
Nervous
Negative
Boisterous
Withdrawn

12
12
12
12
12

3
3
3
3
3

70

II. REACTIONS TOWARD TASK
Motivated
Attentive
Persistent
Purposeful Activity
Assured
Intrinsic Reinforcement
Absorbed in Task

1
1
1
1
1
1
1

2
2
2
2
2
2
2

3
3
3
3
3
3
3

SPEECH AND MOTOR OBSERVATIONS
1 2 3
Superior Diction
1 2 3
Sentences of Average
Length
1 2 3
Fluent
Skillful in Gross
1 2 3
Movements

Needs Encouragement
Directions must be repeated
Impulsive
Reliant on Trial and Error
Failure is Threatening
Perseveration
Hyperactive

1
1
1
1
1
1
1

Omissions in Sound.
Substitutions in
Pronunciation
Distortions in Wording
Maladroit in Fine
Movements

1 2 3
1 2 3

OVERALL RATING OF TESTING CONDITIONS ..
Excellent
Good
Average
Minimal ''
BEAD PATTERNS

2
2
2
2
2
2
2

1 2 3
1 2 3

Impairing

Ages 3-10

Bead Strings: Number strung in one
Bead Patterns: Visual I
Memory IV

II_
V
VI

minute
III
(Time limit - 2
VIT___minutes per pattern

Score 1 point for each pattern completed correctly TOTAL
MEMORY FOR COLOR

Ages 3-10

A. Black
Yellow
Green
Brown
Orange
White
Red
Blue
jj.

3
3
3
3
3
3
3

.-u x l c , ox ten ____
Black, Yellow
Blue, Orange ____

_

Order: Black, Blue, Orange, Yellow,
Green, Brown, White, Red

C, Brown, Yellow, Blue
White, Red, Green

- . - ,

____ _
______

D. Red, Orange, Blue, White_________ _____
: Brown, Yellow, Black, Green
____ _
E. Red, Blue, Orange, Yellow, Black
Brown, Green, Black, Blue, White
F. Green, Orange, Brox«i, Blue,
Red, White
Black, Yellow, Red, Brown,
Green, Orange
<

Score 1 point for each correct response

(color only) Total
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PICTURE IDENTIFICATION

Ages 3-10

Series Score
1.
2.
3.
4.

a-b-c
a-b-c
a-b-c
a-b-c

Series Score
5.
6.
7.

a-b-c
a-b-c
a-b-c

____

■

Score 1 point for each picture matched correctly.
PICTURE ASSOCIATION
1.
2.
3.

a-b-c-d
a-b-c-d
a-b-c-d

TOTAL

Ages 3-10

4. a-b-c-d
5. a-b-c-d
6. a-b-c-d

7.
8.
9.

a-b-c-d
a-b-c-d
a-b-c-d

10.
11.
12.

a-b-c-d
a-b-c-d
a-b-c-d

13.
14.

a-b-c-d
a-b-c-d

Score 1 point for each series completed correctly. TOTAL
PAPER FOLDING

Ages 3-10

1.
2.
3.

4.
5.
6. _______ _

7.
8.
9. _________

Score 1 point for each pattern completed.
VISUAL ATTENTION SPAN
la
lb _________

______

TOTAL _ _ _ _ _ _

All ages

2a
2b_______

3
4 ________

5
6 _______

7

Score 1 point for a correct selection in la and lb.
For the
remaining series score 2 points for each series in correct order
and 1 point if the correct selections are made but not in proper
order.
Discontinue if 2 successive series are failed completely.
: TOTAL -V-!
BLOCK PATTERNS
Time
1.

All ages
Score

2.

X.

Time
Score
(Demonstration)

8.

9.
10 .
11.
5.
12.
6.
13.
7.
____
_____
14.
Score 3 points for the correct reproduction of designs 6-14 in
30 seconds or less
2 points in 31-60 seconds, and 1 point for
all others completed.
Discontinue if the subject fails three
consecutive patterns.
TOTAL
3.
4.

_____
(Give subject remaining blocks)
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COMPLETION OF DRAWINGS

All ages

Score 1 point for each drawing completed correctly.
MEMORY FOR DIGITS
A1-- - -A2 ■
Bl- - - -B2C1-- - - C-2 ■
D1-- - - D2 •

Ages 11 and above
Series Score

•A3---B3--■C3--•D3 ---

TOTAL

Series Score

El
E2
E3Fl-— F 2 - - -F3G1
G2
G3H I --- H 2 --- 113-

.

Score 2 points for the exact reproduction of any part of each
series.
Give 1 point if the best performance on any part of
the series (as Bl, B2, or B3) is the selection of the proper
digits but not in the proper order.
Discontinue after 2
successive levels (for example D § E) have been failed completely,
TOTAL
PUZZLE BLOCKS
Ages 11 and above
Time
Score
Limit
1.
2 min,
4.
2.
2 min.
5.
3.
2 min.
6.
7.

Score

Time

Limit
4 min.
4 min,
4 min.
4 min.

Score 1 point if the subject completes a cube within the time
limit.
Give 1 bonus point each for cubes completed with correct
color.
Give an additional bonus point (each) if blocks 1-3 are
constructed correctly in 30 seconds and blocks 4-7 in 60 seconds.
Maximum score is 3 points per cube.
TOTAL ___
PICTURE ANALOGIES
1.
2.
3.

a-b-c-d-e
a-F-c-d-e
a-b-c-d-e

Ages 11 and above

4. a-b-c-d-e
5. a-b-c-d-£
6. a-b-c-d-e

7. a-b-c-d-e
8. a-b-c-d-e
9. a-b-c-d-e

10. a-b-'c-d-e
11. a-b-c-d-e
12. a-b-c-d-e

Score 1 point for each analogy completed correctly.
SPATIAL REASONING
1. a-b-c-d
. a-b-c-d

2

TOTAL

Ages 11 and above

3. a-b-c-d
4. a-b-c-d

5. a-b-c-d
6. a-b-c-d

7. a-b-c-d
8. a-b-c-d

Score 1 point for each series completed correctly.

9,
10

,

a-b-c-d
a-b-c-d
TOTAL

A P P - E N D I X

E

DESCRIPTION OF EIGHT SUBTESTS OF THE.
HISKEY-NEBRASKA TEST OF LEARNING APTITUDE

Subtest

Subtest Description

1. Bead Patterns

Copying-visual sequence forms
Sameness, manual imitation

2. Memory for Color

Copying-visual presentation
of colors, Sameness, short
term visual memory

3. Picture Identification

Matching-one-to-one corres
pondence from five alternatives
Sameness

4. Picture Association

Matching-higher o r d e r , matching
to common class concept,
Sameness (class concept) . ..

5. Paper Folding

Copying-folding patterns,
Sameness, short-term visual
memory

(Patterns)

6. Visual Attention Span

Matching-one-to-one corres
pondence from six to twelve
alternatives, Sameness,
short-term visual memory

7. Block Patterns

Copying-spatial-relations
picture with concrete objects,
Sameness, manual dexterity,
number and order

8. Completion of Drawings

Matching-memory for object class
with pictured object by co m
pleting missing part, Sameness,
fine-motor and hand-eye
coordination
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QUESTIONNAIRE FOR MOTHERS

CHILD'S NAME
CH IL D’S B I R T H M T E
:
MOTHER'S NAME
MOTHER'S BIRTHDATE
MOTHER'S HIGHEST SCHOOL GRADE ATTENDED
FATHER'S NAME
FATHER'S BIRTHDATE
FATHER’S HIGHEST SCHOOL GRADE ATTENDED
FATHER'S OCCUPATION______________________________
CHILD'S HOME ADDRESS
CITY
PEDIATRICIAN
OBSTETRICIAN
HOSPITAL
CITY
IS CHILD ADOPTED?
YES
'
IF YES,. AT WHAT AGE?__________

fJO

Please realize that this information is confidential and will be
used only for the purposes of this project.
Answer the questions
to the best of your ability and feel free to ask help from the
examiner.
If you do not know the answer to a question, please
write "don't know" in the blank.
1. During this pregnancy did mother experience any illness,
accidents, or traumas (such as German measles, false labor,
Rh incompatibility, exposure to contagious diseases,
diabetes, trauma at birth)?
Please describe:
2. a. What drugs were taken during pregnancy?
What prescription
medications were taken?
Please name and indicate total
■'dosage.
birth control pills_______________________________
d r u g s ______________________________________________.
narcotics
^
_________ ;
______.
__________.
• •
others
_____________ •
__________________________ _
b. What drugs were taken in the eighteen months before
pregnancy?
Please describe:
3. Has mother ever had unsuccessful pregnancies? Yes
If yes, when?
Please explain:
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No____
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4.

Did mother have blood transfusions, immunizations, excessive
radiation (such as X-ray) exposure during the eighteen (18)
months prior to pregnancy? Yes______ No______
Please explain:

5. Is there a blood relationship between child's mother and
father? Yes ____ __ No _____
Please describe:
6.

Has mother
Yes

or father ever been addicted to alcohol or drugs?
No
Which Parent?
When?
•
____
For what length of time?
~

7. Has child's mother or” father had.any venereal disease, such
as syphilis or gonorrhea? Yes _____
No_,
______
Which parent? ______________________
When?
Was it treated?
8.

Was pregnancy fullterm? Yes
No _____
Was delivery premature? Yes _____
No
____ How much?
Was delivery overdue?
Yes _____
No______
How much? _______

9. What was the length of labor?
_____________
What was the child's birth weight?
______
Were instruments used in delivery? Yes'
No ______
10. Considering such things as need for transfusions, need for
oxygen, change of skin color, strange birth cry, feeding
problems,,, seizures,.
.. ... s ...
a. Were there
unusual conditions (child's) atbirth?
Yes
No _______ Please describe:
b.

Were there
unusual conditions (child's) after
Yes ____________ No __
Please describe:

11. Was child breast fed?

Yes _____

No______

birth?

:

Until what age?

12. a. Did mother work outside the home during the child's first
year?
Yes _____ No
.
Full time?
Part time?
b.

Did mother work outside the home during the c h i l d ’s second
year? Y e s
No _____
Full time?
Part time?
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13. Since birth, has the child experienced any of the following:
meningitis, high fever, mumps, severe infections, measles,
otitis media, trauma, serious injuries?
Yes ____ No _____
Please indicate each incident, at what age it occurred, and
for itfhat period of time.
14. Is the child in good health at this time?
Please explain:

Yes ______ No

State any physical handicaps. ___________________ ________

15. Does the child have any vision problem? Y e s _____
Even when wearing glasses? Yes _____
No______
If yes, please describe:

No

16. Please check all additional handicaps and their degree:
mild

moderate

severe

brain damage
cerebral palsy
epilepsy
heart disorder
mental retardation
orthopedic problems
perceptual-motor disorder
emotional or behavioral problem
others (please specify on back of page
Has this condition been professionally diagnosed?
When ?______________________________________________•
By whom? ______ _____________________________________
17. Is child on prescribed medication?
what reason(s)?

Yes ____

No

For

18. Have any of child's relatives had hearing difficulties which
occurred before they reached 50 years of age?
Yes _
No __
What is his (or what are their) relationship to the cKild?
When did his loss occur?
How old is the relative n o w ? ___________________________
Was the hearing loss treated and how?
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19. Do any of child's relatives have any inherited diseases, such
as diabetes, cancer, asthma, others? Yes ____
No ____
If so, what is relative's relationship to the child?
Please
explain in detail:
20. Please indicate which of the follo\^ing was occurring at 6
months, 1 year, or 2 years.
Some of the following behaviors
may have been occurring at two or.three of the ages mentioned.
Please answer carefully.
6 mo.
Yes-t^
No-X________
Did child cry?
Did he make throaty noises?
Did he smile when he was talked to?
Did he startle when a loud noise occurred?
Did he blink his eyes when a loud noise
occurred?
Did he coo?
Did he laugh?
Did he laugh out loud?
Did he talk back to others?
Did he talk to himself when awaking in
the morning?
Did he play with his voice making it go
high and/or low?
Did he squeal, very high, when he was
excited?
Did he listen to others' voices?
Did he listen to the shake of a rattle?
Did talking or singing to him quiet him?
Did he turn his head in the direction of
others' speaking?
Did he imitate sounds?
Did he say "da da"?
Did he mean his mother when he said
"mama''?
Did he have any words?
Did he use any sounds to mean something
specific, even though it didn't sound
like the real word?
Did he seem to understand when he was
talked to?
Did he respond to his name?
Did he respond to "no no"?
Did he jabber?
Did he know any of his toys by name?
Did he respond to music?
Would he look if asked "Where is your
ball?"

1 yr>

2 yr.

6 mo.

1 yr.

2 yr.

Did he indicate his i^ants by pointing?
Did he indicate his wants by vocalizing?
Did he have ten (10) words?
Did he have words for his. toys (like ball,
doll, car)?
Did he have words for foods (live milk,
water, cookie)?
Did he have words for clothes (like shoe,
hat, sox)?
Did he have twenty-five (.25) words?
Did he begin to put two words together
two words that joined ideas (Jike T'daddy
go” , "see car")?
Did he refer to himself by name (like
"Jimmy fell”)?
Did he verbalize toilet needs?
Did he combine three words?
Did he point to the picture when told,
"Show me the cat."
Is there any evidence to indicate hearing loss occurred after
one year of age? Yes ____
No
If so, describe:
Please mark the various types of school and/or classes that
your child has attended.
Write the specific name of each in
the proper blank space.
Pre-school

Yes
No ____
Name of school________ _____________________________
Was it a regular preschool?
Yes
No
Was it a school for the deaf and/or hearing impaired
Yes _____
No
Child attended the classes for how many hours per
week?
(Please consider sick days and write the
typical number of hours actually attended per week.)
Please write approximate dates
Was training individual?
hours/week?

Yes _____

Was training group? Yes ____
hours/week?_____ ______

No

No_____ How many

How

many
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No
Speech and/or Hearing Therapy
Yes ____
Name of therapy center
Indicate typical number of hours per week
actually attended
Please indicate approximate.dates
Was training individual? Yes ____ No
Hoi\r
many hours/week?
Was training g r o u p ? Y e s
N o H o w
many
hours/week?______________________________ ___________
Others schools
Yes
No
1. Name of school
Indicate typical number of hours~per week
. actually attended________ _____
Please indicate approximate dates_
2. Name of school
Indicate typical number of hours per week
actually attended ____ ______ _____________
Please indicate approximate dates
23. What school and/or classes.is child presently attending?
Name of school_______________________________________________
Others
24. At what age did the child first receive special educational
training related to the hearing handicap?
(Please answer
in years and months) . _______ ___________
25. Has the child used amplification?
Yes ___
No ____
If so, please indicate which of the following apply:
______
______
______
______

hearing aid
binaural hearing aids (both ears)
group trainer
phonic ear
other (please specify)
_____________________

When was amplification first i n t r o d u c e d ? _______
Is it used regularly? Yes _____
No_____ Since what approximate
date has it been used regularly? _____
.
How many hours per week is amplification typically used?
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Please indicate which of the following apply;
_______
_______
_______

week days only
daily
certain days per week (which days)

_______
_______
_______

only during classes
all waking moments
less than one hundred hours
total since first used

26. Has child been trained in use of amplification? Yes_
No ___
If so, by whom? _____________ .
______ '
_______________________ _
Please indicate dates
~
'
Was training individual? Yes
No
How many hours/week?
Was training group? Yes ___ No
How many hours/week?
27. Has child been trained to lipread or speechread or use cued
speech? Y e s
No _____
Please circle the method which applies.
Where ?______ .
_______________________________________________________
By whom?
______ _________________________________________________
Please indicate dates
Was training individual? Yes
No
How many hours/week?
How many hours/week?____
Was training group? Yes ___ No
28. Has child been trained to use sign language? Yes ___ No____
. Has child been trained to finger spell? Yes
No
Where?_________________________________________ ;
____________________
By whom?
______
,______________________ _
Please indicate dates
~~

